
CAMPUS  PARK  PROJECT

APPENDIX  H

CULTURAL  RESOURCE  SURVEYS
SPA 03-008, GPA 03-004, R03-014, VTM 5338 RPL6, 

S 07-030, S 07-031, LOG No. 03-02-059, SCH No. 2005011092

for  the

DRAFT SUBSEQUENT ENVIRONMENTAL IMPACT REPORT

SEPTEMBER 2009



2007 CULTURAL RESOURCE SURVEY

























































2009 CULTURAL RESOURCE SURVEY



































CAMPUS  PARK  PROJECT

APPENDIX  I

UTILITIES  AND  SERVICE  SYSTEMS/PUBLIC  SERVICES
SPA 03-008, GPA 03-004, R03-014, VTM 5338 RPL6, 

S 07-030, S 07-031, LOG No. 03-02-059, SCH No. 2005011092

for  the

DRAFT SUBSEQUENT ENVIRONMENTAL IMPACT REPORT

SEPTEMBER 2009



WATER SYSTEM ANALYSIS



 

 

 
 
 
 
 
 
 
 
 WATER SYSTEM ANALYSIS 
 FOR THE 
 CAMPUS PARK PROJECT 
 IN THE COUNTY OF SAN DIEGO 
  
 March 25, 2009 
 
 
 
 
 
 
 
 
 
 Dexter Wilson Engineering, Inc. 
 Consulting Engineers 
 2234 Faraday Avenue 
 Carlsbad, CA 92008 
 (760) 438-4422 
 
  
 

Job No:  669-009 



 

i 

TABLE OF CONTENTS 
 

    PAGE NO. 
 
CHAPTER 1  INTRODUCTION ....................................................................... 1-1 
  PROJECT LOCATION ............................................................... 1-1 
  PROJECT DESCRIPTION ........................................................ 1-3 
  PROJECT PHASING ................................................................. 1-5 
  TOPOGRAPHY ........................................................................... 1-5 
  WATER SERVICE ...................................................................... 1-5 
 
CHAPTER 2 DESIGN CRITERIA ................................................................... 2-1 
  Water Demands ............................................................... 2-1 
  Peaking Factors ............................................................... 2-2 
  Fire Flows ......................................................................... 2-2 
  System Pressures ............................................................. 2-2 
 
CHAPTER 3  PROJECTED WATER DEMANDS ........................................... 3-1 
 
CHAPTER 4  EXISTING WATER FACILITIES ............................................. 4-1 
   Existing Pressure Zones .................................................. 4-1 
    Canonita Zone ....................................................... 4-1 
    Beck Zone ............................................................... 4-1 
 
CHAPTER 5 EVALUATION OF EXISTING FACILITIES AND 
  RECOMMENDED WATER FACILITIES ................................. 5-1 
  PROPOSED WATER SERVICE ZONES................................... 5-1 
  OFFSITE WATER SYSTEM ...................................................... 5-2 
  ONSITE WATER SYSTEM ........................................................ 5-4 
  PRESSURE REDUCING STATIONS ....................................... 5-5 
  WATER SYSTEM STORAGE .................................................... 5-6 



 

ii 

LIST OF TABLES 
 

 PAGE NO. 
 
TABLE 1-1 CAMPUS PARK PROPOSED  
 DEVELOPMENT PLAN ............................................................ 1-3 
 
TABLE 2-1 WATER USE FACTORS ............................................................ 2-1 
 
TABLE 3-1 CAMPUS PARK PROJECT WATER 
 DEMAND PROJECTIONS ........................................................ 3-1 



 

iii 

LIST OF FIGURES 
 

  

 

PAGE NO. 
 
FIGURE 1-1 LOCATION MAP ........................................................................ 1-2 
 
FIGURE 5-1 CAMPUS PARK PROJECT OFFSITE  
 WATER FACILITIES ................................................................. 5-3 
 
EXHIBIT A CAMPUS PARK PROJECT 
 PROPOSED ONSITE WATER SYSTEM 



 

DEXTER WILSON ENGINEERING, INC. PAGE 1-1 

CHAPTER 1 
 
 
 INTRODUCTION 
 
This report provides an overview of water service for the Campus Park project in the 
County of San Diego.  This report will develop water demands for the project, 
recommend required onsite facilities to accommodate the projected demands, and 
present offsite facility improvements needed to accommodate the project’s water 
demands.  This report recommends water facilities specific to the needs of the Campus 
Park project. 
 
 

PROJECT LOCATION 
 
 
The Campus Park project site is located in the unincorporated portion of San Diego 
County (County) in the community of Fallbrook, approximately 6 miles southeast of 
downtown Fallbrook and 46 miles north of downtown San Diego.  State Route (SR) 76 
borders the southern Project boundary of the site and Interstate 15 (I-15) borders the 
property along the northern and central western edge.  The I-15/SR 76 interchange, a 
gas station, a “take-out” restaurant, and a California Department of Transportation 
Park and Ride facility are located southwest of the Project site.  Development to the 
west of I-15 includes the Pala Mesa Resort, residential developments, and single-family 
homes.  Uses to the north include single-family residences, nursery facilities and open 
space.  The Meadowood Specific Plan Area (currently containing cultivated citrus and 
an avocado grove) is located to the east.  Other uses to the east include undeveloped 
land and residences, with scattered avocado groves.  A small rocky hill, Rosemary’s 
Mountain, lies east of the southern portion of the Campus Park project site.  Lancaster 
Mountain, an undeveloped lot, the San Luis Rey River, and a housing development are 
located south of the Project site.  Figure 1-1 presents a vicinity map showing the 
subject property. 
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The Campus Park project site is about 3,000 feet across (east-west), at its widest point 
and approximately 11,000 feet (two miles) from the northern to southern boundary.  
The site is divided by Pala Mesa Heights Drive, an east/west-trending unpaved road.  
The northern approximately 176-acre portion of the site has a generally square shape 
and is currently accessed by the north extension of Pankey Road via Stewart Canyon 
Road, which travels under I-15 and connects to Old Highway 395 on the west side of I-
15.  The southern 240-acre segment of the site is an irregularly shaped area that is 
currently accessed by the south extension of Pankey Road via SR 76.   
 
 

PROJECT DESCRIPTION 
 
 
The Campus Park project proposes on-site construction of a mixed-use community.  
The development would include a total of 1,076 single- and multi-family homes, 
professional office uses, as well as parks, a Homeowner’s Association (HOA) 
recreational facility, a Town Center (with retail and support services), and designated 
open space and biological open space preserves.  Table 1-1 presents the proposed 
development summary for the Campus Park project. 
 

TABLE 1-1 
CAMPUS PARK PROPOSED 

DEVELOPMENT PLAN 
Land Use Quantity 

Residential Development 

Single Family Residential 521 dwelling units 

Multi-Family Residential 555 dwelling units 

Commercial Development 
Town Center Commercial 8.1 gross acres 
Professional Office 157,000 square feet 
Parks and Open Space 
Developed Parks 3.1 gross acres 
Sports Complex 8.5 gross acres 
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The Campus Park project would include 521 single-family dwelling units and 555 
multi-family dwelling units.  Single-family residential units would be located in the 
northern portion of the site, and multi-family housing would be located in the central 
southern areas, on either side of Horse Ranch Creek Road, as well as abutting SR 76.  
Professional office buildings, an active sports complex, and a Town Center would be 
aligned (north to south) along the western edge of the northern portion of the Project 
site, bordered on the west by Horse Ranch Creek Road.  Preserved coastal sage scrub 
habitat would abut most of the northern portion of the Proposed Project to the west, 
north, and east.  The southern portion of the Project would include mostly preserved 
riparian habitat. 
 
The Town Center would be constructed in the central portion of the Campus Park 
project site on the east side of Horse Ranch Creek Road.  A total building square 
footage of 61,200 would be allowed in the planning area.  The Town Center would 
include numerous structures, as well as a parking area.  Community-serving uses in 
Campus Park would be concentrated in the Town Center core area, which would 
function as the social, commercial and activity center for the community.  The Town 
Center would include a variety of social, civic and commercial uses within the Campus 
Park project, such as community-serving commercial retail shops and restaurants.  
Structures would not exceed two stories. 
 
Four office professional lots are proposed for the development and would be located on 
the east side on Horse Ranch Creek Road on either side of Baltimore Oriole Road.  In 
addition to administrative and professional services, office uses could include financial 
and real estate services, medical offices, schools, civic uses, day care and eating 
establishments.  A total building square footage of approximately 157,000 would be 
allowed on these lots.  Office professional uses would not exceed two stories.   
 
A trail staging area is proposed immediately west of Pala Mesa Drive, north of SR 76.  
This staging area would provide parking for recreational users intending to utilize the 
region’s existing and/or future trail network.  It would include an asphalt parking area 
and landscaping. 
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PROJECT PHASING 
 
 
Campus Park would be developed over an approximate five- to six-year period to 
ensure a logical and orderly expansion of roadways, public utilities, and infrastructure. 
 Market conditions, funding for public facilities, and similar conditions beyond the 
control of the developer may extend implementation of the entire plan beyond that 
period. 
 
 
 TOPOGRAPHY 
 
The existing topography on the property ranges in elevation from a low of 
approximately 270 feet to a high of approximately 850 feet.  The topography generally 
increases from south to north and from west to east.  Natural drainage from the 
property flows south under Highway 76 and discharges into the San Luis Rey River on 
the east side of the Interstate 15 Freeway.  The higher elevations of the property which 
are located at the north and eastern ends of the project are not planned to be developed 
because of the steepness of the existing terrain. 
 
 

WATER SERVICE 
 
Water service for the Campus Park project will be provided by the Rainbow Municipal 
Water District.  The Rainbow Municipal Water District has existing water facilities in 
the vicinity of the Campus Park project; these facilities have sufficient capacity to 
serve the project.  In addition, Section 7.1 of the Water Master Plan Update Final 
Report, May 2006, paragraph six states that “…supply capacity of the existing CWA 
and MWD aqueduct connections is projected to be adequate for ultimate demands.”   
This report will provide information on the proposed onsite and offsite water facilities 
that are needed to provide adequate water service to the proposed project. 
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 CHAPTER 2 
 
 
 DESIGN CRITERIA 
 
This chapter presents the design criteria used in master planning water facilities for 
the Campus Park project.  Unless otherwise noted, the criteria utilized in this report 
are established in accordance with the standards of the Rainbow Municipal Water 
District Domestic Water and Sanitary Sewer Construction Standards Manual, August 
2006 Edition.  The design criteria are used for analysis of the existing water system as 
well as for design and sizing of proposed improvements and expansions to the system 
to accommodate the projected water demands for the proposed development project. 
 
 

TABLE 2-1 
WATER USE FACTORS 

Water Demands 
 
The water demand factors used to project average water use for the Campus Park 
project are based on equivalent dwelling units and are summarized in Table 2-1. 
 
 

Land Use Average Daily Demand 

Single Family Residential 500 gpd/DU 

Multi-Family Residential 400 gpd/DU 

Town Center Commercial 3,000 gpd/acre 

Professional Office 100 gpd/1,000 SF 

Developed Parks 4,000 gpd/acre 
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Peaking Factors 
 
To convert average daily water demand to maximum day demands, a peaking factor of 
2.0 is used.  The peaking factor for average day demand to maximum (peak) hour 
demand is 4.5 (Section 2.02.A of the Rainbow Municipal Water District Domestic 
Water and Sanitary Sewer Construction Standards Manual, August 2006 Edition). 
 
 
Fire Flows 
 
The fire flow requirements vary by the type of development which occurs.  Residential 
development requires a fire flow of 1,500 gpm at 20 psi residual.  For commercial 
development, fire flows become dependent upon the size of the buildings and the type 
of construction that is used.  Generally, for planning purposes, a fire flow requirement 
of 4,000 gpm is appropriate for commercial land uses.  Since the commercial fire flow 
requirement is greater than the peak hour demand, the fire flow requirement will 
govern the water system sizing.  A pressure residual of 20 psi at the fire flow location is 
standard for these land uses as well. 
 
 

 

System Pressures 
 
Generally, the potable water distribution system is designed to maintain static 
pressures between 60 psi and 200 psi.  The potable water distribution system has been 
designed to yield a minimum of 40 psi residual pressure at any location under peak 
hour demand flows, and a minimum residual pressure of 20 psi during maximum day 
demand plus fire flow conditions.  Potable water mains are sized to maintain a 
maximum velocity of 10 feet per second under a maximum day plus fire flow scenario 
and a maximum velocity of 5 feet per second under peak hour flow conditions. 
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CHAPTER 3 
 
 
 PROJECTED WATER DEMANDS 
 
Based on the water use factors presented in Chapter 2 and the proposed development 
plan for the Campus Park project, Table 3-1 provides the projected water use for the 
project.  The total projected average water demand is 0.56 mgd. 
 
 

TABLE 3-1 
CAMPUS PARK PROJECT 

WATER DEMAND PROJECTIONS 

Land Use Quantity Demand Factor Average Water Use, 
gpd 

Single Family Residential 521 units 500 gpd/DU 260,500 
Multi-Family Residential 555 units 400 gpd/DU 222,000 
Town Center Commercial 8.1 acres 3,000 gpd/acre 24,300 
Professional Office 157,000 SF 100 gpd/1,000 SF 15,700 
Developed Parks 3.1 acres 4,000 gpd/acre 12,400 
Sports Complex 8.5 acres 4,000 gpd/acre 34,000 

TOTAL  
568,900 

= 395 gpm 
= 1,137.8 EDUs 

 
 
The total water demand for the Campus Park project is equivalent to 1,137.8 EDUs of 
water demand based on one EDU equaling one single family residence (500 gpd). 
 
Using the peaking factors discussed in Chapter 2 of this report, the maximum day 
demand (peaking factor is 2.0) for the Campus Park project is 1,137,800 gpd, or 790 
gpm.  The peak hour peaking factor is 4.5.  This results in a peak hour demand for the 
Campus Park project of 2,560,050 gpd, or 1,778 gpm. 
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CHAPTER 4 
 
 
 EXISTING WATER FACILITIES 
 
This chapter describes the existing water system facilities in the vicinity of the 
Campus Park project.   Existing water facilities are located offsite from the project and 
will need to be extended to and within the Campus Park project.  These facilities will 
be discussed in more detail. 
 
 
Existing Pressure Zones 
 
There are two existing water service pressure zones in the vicinity of the Campus Park 
project.  These two zones are recommended to be extended to the project to provide 
water service and fire protection to the proposed development. 
 
Canonita Zone.  To the north of the Campus Park project there are existing water 
facilities which are within the Canonita Zone System.  This pressure zone operates at 
an hydraulic grade line of 1019 feet.  The nearest facility to the Campus Park project is 
a 16-inch water main in Stewart Canyon Road.  From the Interstate 15 Freeway 
crossing, this water main extends north and connects to the 6.0 million gallon Canonita 
Tank. 
 
Beck Zone.  To the west and southwest of the Campus Park project there are existing 
water lines which are within the Beck Zone System.  This pressure zone operates at an 
hydraulic grade line of 897 feet.  The nearest water line to the Campus Park project is 
an 18-inch water main located in the Pala Mesa Drive overcrossing of the Interstate 15 
Freeway.  The Beck Zone System includes a storage reservoir which has 203.7 million 
gallons of storage capacity; it is called Beck Reservoir. 
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 CHAPTER 5 
 
 
 EVALUATION OF EXISTING FACILITIES AND 

RECOMMENDED WATER FACILITIES 
 
The purpose of this chapter is to summarize the analyses that we have performed to 
determine the required onsite improvements for the Campus Park project.  This 
chapter will also discuss the offsite improvements needed to supply adequate water 
service and fire protection to the proposed development. 
 
 
 PROPOSED WATER SERVICE ZONES 
 
As discussed in the previous chapter, the water service pressure zones in the near 
vicinity of the Campus Park project are the Canonita 1019 Zone and the Beck 897 
Zone.  Based upon the proposed range of pad elevations on the project of 270 feet to 511 
feet, both of the available existing pressure zones have too great an hydraulic grade 
line to provide service pressures in an acceptable range. 
 
We are recommending that the Campus Park project be served by a new water service 
pressure zone.  The new zone is recommended to be set at an hydraulic grade line of 
660 feet.  This will result in the water service pressures to be a minimum of 64 psi at 
the high end of the service area, and maximum service pressure to be 169 psi at the 
lower ends of the proposed development.  Only a small segment of the proposed project 
is located at elevations where the static pressure will be above 150 psi. 
 
The recommended new water pressure zone for the Campus Park project is intended to 
be connected to existing water lines in the vicinity of the proposed project.  The new 
pressure zone will be created using pressure reducing stations which will be 
constructed as part of the Campus Park project water system improvements.  These 
onsite improvements will be discussed later in this report. 
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OFFSITE WATER SYSTEM 
 
The offsite requirements for the Campus Park project water system are recommended 
to be extensions of the existing water mains to the subdivision boundary.  Figure 5-1 
shows the two offsite water extensions proposed for the Campus Park project. 
 
At the southwestern end of the Campus Park project, an offsite water line extension 
would include extending the existing 897 Zone 18-inch water line which currently ends 
at the Pala Mesa Drive overcrossing at the Interstate 15 Freeway.  The water main 
extension is recommended to be a 16-inch water line.  This water system connection 
will be the primary feed to the proposed 660 Zone pressure system which will provide 
service to the entire Campus Park development project. 
 
The alignment of the water main extension is proposed to follow the extension of Pala 
Mesa Drive from the Interstate 15 Freeway east and south to future Pankey Place.  
Within Pankey Place, the new water line will extend to future Horse Ranch Creek 
Road, the backbone street for the Campus Park project.  Since the existing 897 Zone 
has too high an hydraulic grade line for service in the Campus Park project, a proposed 
pressure reducing station is recommended to be located just east of the connection to 
the existing 18-inch water main.  This is shown schematically on Exhibit A, Sheet 2 of 
2, at the back of this report. 
 
A secondary or redundant water system connection to the Campus Park development is 
proposed from the Canonita 1019 Zone system.  The existing 1019 Zone 16-inch water 
main in Stewart Canyon Road to the north of the Campus Park project is recommended 
to be extended south in future Horse Ranch Creek Road.  This water main extension 
will provide redundant service to the proposed 660 Zone water system within the 
Campus Park project. 
 
The recommendation is to construct a pressure reducing station at Stewart Canyon 
Road off of the existing 1019 Zone water line and extend a 660 Zone water line south to 
the Campus Park project.  The offsite extension of the 660 Zone water line in future 
Horse Ranch Creek Road is recommended to be a 16-inch main as shown in Figure 5-1. 
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ONSITE WATER SYSTEM 
 
The onsite water system for the Campus Park project will consist of distribution piping 
in a new 660 Pressure Zone.  Service pressures will range between 64 psi and 169 psi.  
The primary point of connection for the proposed 660 Pressure Zone will be to the 
existing 18-inch 897 Zone water line in the Pala Mesa Drive Interstate 15 Freeway 
overcrossing.  This water connection will include a pressure reducing station to reduce 
system pressure from the 897 Zone to the proposed 660 Zone.  Thus, the main supply of 
water to the Campus Park project will be from the Beck Zone System. 
 
For the purpose of redundancy, the 660 Pressure Zone at the north end of the Campus 
Park project will be connected to the existing 1019 Zone 16-inch water main in Stewart 
Canyon Road by means of a pressure reducing station.  A 16-inch 660 Zone water main 
will be constructed in future Horse Ranch Creek Road. 
 
Exhibit A at the back of this report presents the recommended water system 
configuration and preliminary pipe sizes for the Campus Park project.  This exhibit is 
also color coded to enable the reader to distinguish between the proposed 660 Pressure 
Zone system within the Campus Park development and the higher pressure systems 
which are providing the primary connections to the project. 
 
The majority of the new water line sizes are 8-inch diameter.  A 16-inch diameter 
water line is proposed for Horse Ranch Creek Road through the central portion of the 
proposed project in order to deliver the required fire flows to the Town Center 
Commercial land uses, the Sports Complex, and Professional Office land uses proposed 
for this project. 
 
On the south end of the Campus Park project, a 12” water main is proposed to be 
stubbed south of Pankey Place in Horse Ranch Creek Road.  Similarly, a 12” water 
main is proposed to be stubbed south of Pankey Place in Pankey Road to provide 
service to the southernmost end of the Campus Park project (see Exhibit A, Sheet 2 of 
2).  A 12” water main is adequate to deliver fire flow capacity to the multi-family 
residential land use at the south end of the Campus Park development. 
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PRESSURE REDUCING STATIONS 
 
For water service to the Campus Park project, the recommended water system includes 
two pressure reducing stations.  These two pressure reducing stations will provide the 
recommended 660 Pressure Zone water service to the development project.  A 
description of the two pressure reducing stations follows. 
 

1. The Pala Mesa Drive Pressure Reducing Station.  This proposed pressure 
reducing station will provide the primary feed to the Campus Park 
development project.  It will connect to the existing 897 Zone water main in 
Pala Mesa Drive and reduce the pressure to the 660 Pressure Zone system 
within the proposed development. 

 

It is anticipated that this pressure reducing station will be installed on a 
concrete slab above grade and include two pressure reducing valves: a 10” 
diameter main valve capable of delivering up to 4,900 gpm continuous flow to 
meet the required fire flow capacity; and a 4” valve having a flow range 
between 50 and 800 gpm to supply the domestic demands of the project. 

 

2. The Horse Ranch Creek Road Pressure Reducing Station.  This regulating 
station is proposed to be located near the north end of the project where 
future Horse Ranch Creek Road intersects with existing Stewart Canyon 
Road.  It will reduce the water from the existing 1019 Zone to the proposed 
660 Pressure Zone system.  The function of this pressure reducing station 
will be to provide backup water delivery to the Campus Park development in 
the event of a large onsite demand such as a fire flow event.  This pressure 
reducing station will also provide backup water service to the project in the 
event that the Pala Mesa Drive Pressure Reducing Station is out of service. 
 

Similar to the Pala Mesa Drive Pressure Reducing Station, it is anticipated 
that the Horse Ranch Creek Road Pressure Reducing Station will be 
installed on a concrete slab above grade.  It is proposed to include a 10” 
diameter pressure reducing valve capable of delivering up to 4,900 gpm 
continuous flow, and a 4” bypass valve having a flow range between 50 and 
800 gpm. 
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WATER SYSTEM STORAGE 
 
The Rainbow Municipal Water District Water Master Plan Update, May 2006, 
identifies an ultimate surplus of reservoir storage in the Beck 897 Zone (Section 6.6, 
Table 6-4 of the Water Master Plan Update, May 2006).  The Beck Zone is being used 
as the primary water supply for the Campus Park project. 
 
Since the Canonita 1019 Zone system is being used only as a redundant system, there 
is no expectation of daily water use from the Canonita 1019 Zone system.  Therefore, 
the Campus Park development will not create additional storage demand on the 
Canonita 1019 Zone system. 
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CHAPTER 1 
 

 
INTRODUCTION 

 
This report provides an overview of sewer service for the Campus Park project in the 
County of San Diego.  This report will develop sewage flows from the project, 
recommend required onsite facilities to accommodate project flows, and present offsite 
facility improvements needed to accommodate Campus Park sewage flows.  This report 
recommends sewerage facilities specific to the needs of the Campus Park project. 
 
 

PROJECT LOCATION 
 
The Campus Park project site is located in the unincorporated portion of San Diego 
County (County) in the community of Fallbrook, approximately 6 miles southeast of 
downtown Fallbrook and 46 miles north of downtown San Diego.  State Route (SR) 76 
borders the southern Project boundary of the site and Interstate 15 (I-15) borders the 
property along the northern and central western edge.  The I-15/SR 76 interchange, a 
gas station, a “take-out” restaurant, and a California Department of Transportation 
Park and Ride facility are located southwest of the Project site.  Development to the 
west of I-15 includes the Pala Mesa Resort, residential developments, and single-family 
homes.  Uses to the north include single-family residences, nursery facilities and open 
space.  The Meadowood Specific Plan Area (currently containing cultivated citrus and 
an avocado grove) is located to the east.  Other uses to the east include undeveloped 
land and residences, with scattered avocado groves.  A small rocky hill, Rosemary’s 
Mountain, lies east of the southern portion of the Campus Park project site.  Lancaster 
Mountain, an undeveloped lot, the San Luis Rey River, and a housing development are 
located south of the Project site.  Figure 1-1 presents a vicinity map showing the 
subject property. 
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The Campus Park project site is about 3,000 feet across (east-west), at its widest point 
and approximately 11,000 feet (two miles) from the northern to southern boundary.  
The site is divided by Pala Mesa Heights Drive, an east/west-trending unpaved road.  
The northern approximately 176-acre portion of the site has a generally square shape 
and is currently accessed by the north extension of Pankey Road via Stewart Canyon 
Road, which travels under I-15 and connects to Old Highway 395 on the west side of I-
15.  The southern 240-acre segment of the site is an irregularly shaped area that is 
currently accessed by the south extension of Pankey Road via SR 76.   
 
 

PROJECT DESCRIPTION 
 
The Campus Park project proposes on-site construction of a mixed-use community.  
The development would include a total of 1,076 single- and multi-family homes, 
professional office uses, as well as parks, a Homeowner’s Association (HOA) 
recreational facility, a Town Center (with retail and support services), and designated 
open space and biological open space preserves.  Table 1-1 presents the proposed 
development summary for the Campus Park project. 
 
 

TABLE 1-1 
CAMPUS PARK PROPOSED 

DEVELOPMENT PLAN 
Land Use Quantity 

Residential Development 

Single Family Residential 521 dwelling units 

Multi-Family Residential 555 dwelling units 

Commercial Development 
Town Center Commercial 61,200 square feet 
Professional Office 157,000 square feet 
Parks and Open Space 
Developed Parks 7 parks 
Sports Complex 8.5 acres 
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The Campus Park project would include 521 single-family dwelling units and 555 
multi-family dwelling units.  Single-family residential units would be located in the 
northern portion of the site, and multi-family housing would be located in the central 
southern areas, on either side of Horse Ranch Creek Road, as well as abutting SR 76.  
Professional office buildings, an active sports complex, and a Town Center would be 
aligned (north to south) along the western edge of the northern portion of the Project 
site, bordered on the west by Horse Ranch Creek Road.  Preserved coastal sage scrub 
habitat would abut most of the northern portion of the Proposed Project to the west, 
north, and east.  The southern portion of the Project would include mostly preserved 
riparian habitat. 
 
The Town Center would be constructed in the central portion of the Campus Park 
project site on the east side of Horse Ranch Creek Road.  A total building square 
footage of 61,200 would be allowed in the planning area.  The Town Center would 
include numerous structures, as well as a parking area.  Community-serving uses in 
Campus Park would be concentrated in the Town Center core area, which would 
function as the social, commercial and activity center for the community.  The Town 
Center would include a variety of social, civic and commercial uses within the Campus 
Park project, such as community-serving commercial retail shops and restaurants.  
Structures would not exceed two stories. 
 
Four office professional lots are proposed for the development and would be located on 
the east side on Horse Ranch Creek Road on either side of Baltimore Oriole Road.  In 
addition to administrative and professional services, office uses could include financial 
and real estate services, medical offices, schools, civic uses, day care and eating 
establishments.  A total building square footage of approximately 157,000 would be 
allowed on these lots.  Office professional uses would not exceed two stories.   
 
A trail staging area is proposed immediately west of Pala Mesa Drive, north of SR 76.  
This staging area would provide parking for recreational users intending to utilize the 
region’s existing and/or future trail network.  It would include an asphalt parking area 
and landscaping. 
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PROJECT PHASING 
 
Campus Park would be developed over an approximate five- to six-year period to 
ensure a logical and orderly expansion of roadways, public utilities, and infrastructure. 
 Market conditions, funding for public facilities, and similar conditions beyond the 
control of the developer may extend implementation of the entire plan beyond that 
period. 
 
 

 TOPOGRAPHY 
 

The existing topography on the property ranges in elevation from a low of 
approximately 270 feet to a high of approximately 850 feet.  The topography generally 
increases from south to north and from west to east.  Natural drainage from the 
property flows south under Highway 76 and discharges into the San Luis Rey River on 
the east side of the Interstate 15 Freeway.  The higher elevations of the property which 
are located at the north and eastern ends of the project are not planned to be developed 
because of the steepness of the existing terrain. 
 
 

 SEWER SERVICE 
 
Sewer service for the Campus Park project will be provided in part by the Rainbow 
Municipal Water District.  The Rainbow Municipal Water District has existing sewer 
facilities in the vicinity of the Campus Park project; these facilities have capacity to 
serve the portion of the project which has purchased sewer capacity rights for 850 
EDUs in Rainbow Municipal Water District.  The balance of the project, for which 
sewer capacity rights are not currently owned, may be able to purchase sewer capacity 
in the Rainbow Municipal Water District if sufficient capacity is available. 
 

An alternative approach will be to serve the balance of the project in conjunction with 
the adjacent development project proposed by Pardee Development to the east of the 
Campus Park project.  This report will provide information on the proposed onsite and 
offsite facilities that will provide sewer service to the Campus Park project and present 
the two sewer service options for that portion of the project for which sewer capacity 
has not been secured with the Rainbow Municipal Water District. 
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CHAPTER 2 
 
 
 DESIGN CRITERIA 
 
This chapter presents the design criteria used in master planning sewer facilities for 
the Campus Park project.  Unless otherwise noted, the criteria utilized in this report 
are established in accordance with the standards of the Rainbow Municipal Water 
District Domestic Water and Sanitary Sewer Construction Standards Manual, August 
2006 Edition.  The design criteria are used for analysis of the existing sewer system as 
well as for design and sizing of proposed improvements and expansions to the system 
to accommodate the projected flows from the proposed development project. 
 
 
Sewage Flows 
 
The sewage generation factors used to project average flows from the project are 
summarized in Table 2-1.  These factors are in accordance with the Domestic Water 
and Sanitary Sewer Construction Standards Manual, August 2006, Section 2.03.A with 
one exception.  The exception is that one EDU is equivalent to 250 gpd of sewage flow. 
 
 
Peaking Factor 
 
To convert average daily flow to peak flow, the peaking factor equation in the Domestic 
Water and Sanitary Sewer Construction Standards Manual shall be used because the 
population for the Campus Park project is expected to be less than 5,000 people.  The 
peaking factor equation has the following form: 
 
  Qpeak / Qaverage = [18 + (P^0.5)] / [4 + (P^0.5)] 
 
Population, P, is in thousands.  Population is calculated as 2.5 persons per EDU. 
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TABLE 2-1 

SEWAGE GENERATION FACTORS 

Land Use EDU FACTOR 

Single-Family Residential 1.0 

Multi-Family Residential 1.0 

Professional Office 
3.4 for first 5,000 ft.2 

0.4/1,000 ft.2 for balance 

Commercial 
3.4 for first 5,000 ft.2 

0.4/1,000 ft.2 for balance 

Developed Park 1.0 

Sports Complex 5.0 

 
 
Gravity Sewers 
 
All gravity sewers have been designed to convey peak flow.  For pipes with a diameter 
of 12 inches and smaller, the sewers have been designed to convey this flow when 
flowing half full.  For pipes with a diameter of larger than 12 inches, the sewers have 
been designed to convey peak flow when flowing two-thirds full by depth.  Manning's 
equation with n = 0.013 is used to size all gravity sewers.  All new sewers were 
designed to maintain a minimum velocity of three feet per second at design capacity to 
prevent the deposition of solids. 
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 CHAPTER 3 
 
 
 PROJECTED SEWAGE FLOWS 
 
Based on the sewage generation factors presented in Chapter 2 and the proposed 
concept development plan for the Campus Park project, Table 3-1 provides the 
projected wastewater flows for the project.  The total projected average sewage flow is 
0.29 mgd. 
 
 

TABLE 3-1 
CAMPUS PARK PROJECT 

SEWER FLOW PROJECTIONS 

Land Use Quantity EDUs 
Demand 
Factor 

Average 
Sewage Flow, 

gpd 
Single Family Residential 521 units 521 250 gpd/EDU 130,250 
Multi-Family Residential 555 units 555 250 gpd/EDU 138,750 
Town Center Commercial 61,200 SF 25.9 250 gpd/EDU 6,470 
Professional Office 157,000 SF 64.2 250 gpd/EDU 16,050 
Developed Parks 7 parks 7.0 250 gpd/EDU 1,750 
Sports Complex 1 5.0 250 gpd/EDU 1,250 

TOTAL  1,178.1  
294,520 

= 205 gpm 
 
Peak sewage flow from the Campus Park project is based upon a population from 
1,178.1 EDUs.  At 2.5 persons per EDU, this equates to a population of 2,945.3 people. 
Then using the peak equation, the peak factor is 3.45.  Thus the Campus Park project 
peak sewage flow is expected to be 1,016,094 gpd, or 706 gpm. 
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CHAPTER 4 
 
 

EXISTING SEWER FACILITIES 
 
This chapter describes the existing sewer facilities in the vicinity of the Campus Park 
project.   The existing sewer facilities in the area of the Campus Park project consist of 
gravity sewer lines, a pump station, and a force main.  These facilities will be discussed 
in more detail. 
 

 
Gravity Sewers 
 

The existing gravity sewers in the vicinity of the Campus Park project are located in 
the east central portion of the Rainbow Municipal Water District.  These sewer lines 
are currently providing gravity sewer service to this part of the Rainbow Municipal 
Water District. 
 
One of the two gravity sewer lines to be described is a 12" diameter gravity line and is 
called the Plant B Collector Sewer.  This name is given to it because it collects sewage 
and routes it to the Plant B Pump Station.  The Plant B Collector begins at Reche Road 
and extends south and east along Tecalote Drive.  It crosses the Interstate 15 Freeway 
south of Tecalote Lane and north of where the creek crosses the freeway.  Once on the 
east side of the freeway, the 12-inch collector sewer continues to follow along Horse 
Ranch Creek south to Pala Road (Highway 76).  As it approaches the San Luis Rey 
River it begins to turn west, crosses under the freeway, and connects to the Plant B 
Pump Station which is located just south and west of the Rainbow Municipal Water 
District offices on Old Highway 395. 
 
A portion of the alignment of this 12" collector sewer on the east side of the Interstate 
15 Freeway abuts the Campus Park property.  Because this section of gravity sewer 
line is along the southern portion of the property, it is feasible to connect the entire 
Campus Park project to this existing collector sewer by gravity.  However, available 
capacity in the Plant B Collector will continue to diminish as additional projects 
upstream of Campus Park come on line.  This will be further discussed later in this 
study. 
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A second gravity sewer line in the vicinity of the Campus Park project is the 21" and 
24" gravity sewer line in Pala Road (Highway 76) beginning on the west side of the 
Interstate 15 Freeway.  This section of gravity sewer main was built as part of the 
Hewlett-Packard Campus Park improvements in 1988; the 24" gravity sewer 
improvement continues west in Pala Road (Highway 76) to Gird Road.  This gravity 
sewer line is currently being used as part of the Rainbow Municipal Water District's 
sewage conveyance system to deliver sewage to the City of Oceanside for treatment and 
disposal. 
 
 
Sewer Lift Station and Force Mains 
 
An existing sewer lift station is currently operating downstream of the Campus Park 
project.  It is the Plant B Pump Station.  This lift station is located near the Rainbow 
Municipal Water District offices which are located on Old Highway 395.  All the 
gravity flows which are conveyed in the Plant B Collector Sewer flow to this lift 
station.  The lift station currently has a firm design capacity of 320 gpm and the May 
2006 Wastewater Master Plan Update identifies the existing peak dry weather flow to 
this station to be 242 gpm.  The existing force main from this pump station is 6-inch 
diameter and extends north from the lift station and discharges into the 24" gravity 
sewer in Pala Road (Highway 76). 
 
A force main also was constructed as part of the Hewlett-Packard Campus Park 
improvements mentioned above.  This force main is a 10" and 12" diameter ductile iron 
pipe which extends through the Pala Road (Highway 76) bridge over the Interstate 15 
Freeway.  The 12" force main begins approximately 2,200 feet east of the east side of 
the Pala Road bridge over the Interstate 15 Freeway.  Through the bridge over the 
freeway the force main is a 10" ductile iron pipe inside a 16" steel casing.  The force 
main continues as a 10" pipe for approximately 200 feet on the west side of the bridge 
where it connects to the 21" gravity sewer line in Pala Road (Highway 76).  Figure 4-1 
shows the location of the existing sewer force main relative to the Campus Park 
project.  The lift station which was intended to use the force main has yet to be 
constructed by the Hewlett-Packard/Campus Park project. 
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Wastewater Treatment and Disposal 
 
The gravity sewer in Pala Road (Highway 76) is part of the backbone sewerage system 
for the Rainbow Municipal Water District.  This gravity sewer extends west and south 
and includes Lift Station No. 1 and Lift Station No. 2 and their respective force mains 
as it conveys raw sewage to the City of Oceanside sewer system in North River Road 
and Stallion Drive. 
 
The Rainbow Municipal Water District owns treatment and disposal capacity in the 
City of Oceanside’s San Luis Rey Wastewater Treatment Plant.  The May 2006 
Wastewater Master Plan Update discusses the existing capacity ownership to be 1.5 
million gallons per day. 
 
 
Existing Sewer System Capacity 
 
The Campus Park project has sewer capacity rights for 850 EDUs of sewer system 
connections to the Rainbow Municipal Water District.  This capacity includes 
conveyance, treatment, and disposal of sewage; the conveyance of sewage is within the 
backbone sewer system operated by Rainbow Municipal Water District.  Treatment 
and disposal is provided by the City of Oceanside’s wastewater treatment plant.  The 
sewage conveyance system begins on the west side of the Interstate 15 Freeway and 
extends through the City of Oceanside to the San Luis Rey Wastewater Treatment 
Plant. 
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 CHAPTER 5 
 
 
 EVALUATION OF EXISTING FACILITIES AND 

RECOMMENDED SEWERAGE FACILITIES 
 

The purpose of this chapter is to summarize the analyses that we have performed to 
determine the required onsite improvements for the Campus Park project.  This 
chapter will also discuss the offsite improvements needed to convey sewage generated 
on the project to the backbone sewerage system for the Rainbow Municipal Water 
District.  Finally, this chapter will present alternatives for sewer service for the sewage 
generated in excess of the 850 EDU capacity rights the project currently owns in the 
Rainbow Municipal Water District. 
 
 
 ONSITE SEWER SYSTEM 
 
The onsite sewer system proposed for the Campus Park project will consist of new 
gravity sewer mains generally flowing south and west, and a new sewer lift station 
which will pump sewage flows west across the Interstate 15 Freeway through the Pala 
Road bridge.  These facilities are discussed in greater detail in the following 
paragraphs. 
 
 
Onsite Gravity Sewer System 
 
The onsite gravity sewer system for the Campus Park project will consist of primarily 
8" diameter collector gravity sewers.  Exhibit A at the back of this report presents a 
layout of the proposed sewer system within the project.  In Horse Ranch Creek Road, a 
10” and 12” sewer line will be necessary because of the flatter grade of the proposed 
road and greater flows in this pipe since it is a collector sewer for the project. 
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Our preliminary sizing indicates that 10” and 12" sewer mains are needed in Horse 
Ranch Creek Road and Pankey Place.  A 15-inch sewer main is needed in Pankey Road 
to the new sewer lift station in order to accommodate ultimate project sewage flows 
including flows from the Plant B Interceptor.  These recommended sewer main sizes 
assume that no sewage generated by the Campus Park project enters into the existing 
12-inch Plant B Collector sewer system.  The recommended gravity sewer main sizes 
will accommodate the flows from the Palomar College site which has 100 EDUs of 
sewer capacity. 
 
 
New Onsite Sewer Lift Station 
 
A new sewer lift station is proposed to be constructed within the Campus Park project 
to provide pumping capacity for the build-out of the Campus Park project.  For all 
sewer service scenarios, all the sewage generated by the build-out of the Campus Park 
project will be pumped by this station.  Thus, all sewage generated by the project will 
gravity flow to this lift station. 
 
The lift station will be designed to accommodate one of two sewer service scenarios.  
Under the scenario that sewer treatment and disposal by the Rainbow Municipal 
Water District for all 1,178.1 EDUs generated by the Campus Park project will be 
accommodated by systems to the west of Interstate 15, the lift station will pump all the 
collected flows through the existing 12" force main in Pala Road which was installed by 
the Hewlett-Packard Campus Park project in 1988 (see Figure 4-1).  This existing force 
main will convey the pumped sewage across the Interstate 15 Freeway and connect to 
the existing gravity sewer in Pala Road which flows to the City of Oceanside. 
 
Under the scenario in which Rainbow Municipal Water District will only provide 
service to 850 EDUs of capacity in their system to the west of Interstate 15, the lift 
station will split the incoming ultimate flows such that 850 EDUs of capacity are 
delivered through the existing 12” force main in Pala Road across Interstate 15 and the 
remaining capacity for 328.1 EDUs is pumped to the proposed reclamation plant being 
constructed for the Pardee Homes development project.  Under this scenario, the 
reclamation plant will be expanded to accommodate the additional 328.1 EDUs 
capacity that will be needed by Rainbow Municipal Water District. 
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Pumping Capacity for Entire Campus Park Project.  For either sewer service 
scenario presented above, all flows generated by the Campus Park project will flow to 
the proposed sewer lift station which will be operated by the Rainbow Municipal Water 
District.  Pumping capacity for the new lift station will be based upon the peak 
wastewater flow generated by the Campus Park project times the 1.3 peak pumping 
safety factor.  From Chapter 3, the peak sewage flow from the Campus Park project is 
706 gpm.  Thus, the minimum firm pumping capacity at the new lift station for the 
Campus Park project will be 918 gpm. 
 
Two additional flow components may be added to the Campus Park firm pumping 
capacity requirement.  One component is flow from the Palomar College campus which 
is located between the Campus Park project boundary and the Interstate 15 Freeway.  
The current estimate of sewage flow from the Palomar College is 100 EDUs of capacity. 
 This equates to 25,000 gpd of flow, or 17.4 gpm.  Using the peaking equation from the 
District’s design criteria presented in Chapter 2, the peaking factor for the Palomar 
College flow is 4.1.  Thus the peak sewage flow from the Palomar College site is 72 
gpm; the required pumping capacity is then 94 gpm. 
 
The second flow component involves the concept of diverting the gravity sewage flow in 
the existing Plant B Interceptor to the new Campus Park sewer lift station.  This 
approach would address the Wastewater Master Plan Update deficiency in the capacity 
of the Plant B Interceptor as well as eliminate the need for an upgrade or re-build of 
the existing Plant B Sewer Lift Station.  Combining flows into the proposed Campus 
Park sewer lift station would reduce capital costs for sewer system improvements as 
well as reduce long-term operation and maintenance costs to the District because of 
consolidating pumping facilities at one location. 
 
The capacity required for ultimate flow in the Plant B Interceptor is estimated at this 
time based upon the ultimate system evaluation provided in the Wastewater Master 
Plan Update, May 2006.  Table 5-2 of the Wastewater Master Plan Update indicates a 
peak wet weather flow of 560 gpm.  The corresponding pumping capacity would be 1.3 
times that or 728 gpm. 
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When combining several service areas into a single lift station, the lift station pumping 
capacity is not the combined pumping capacity of each service area.  This is because of 
the effect of the peaking factor which decreases as the total flowrate increases.  Thus, 
we need to add the average sewage flow from each of the service areas and then peak 
that total flow to obtain the lift station pumping capacity. 
 
The average flow for the Campus Park and Palomar College projects is readily 
available (1,178.1 EDUs for Campus Park and 100 EDUs for Palomar College).  For the 
Plant B Interceptor flows, the average flow must be backed out of the peak flow by trial 
and error.  The peak flow of 560 gpm for the Plant B Interceptor is equivalent to an 
average flow of 160 gpm and a peaking factor of 3.5. 
 
Thus the average sewage flows from the three service areas influent to the Campus 
Park Sewer Lift Station are the following: 
 
 Campus Park project 205.0 gpm 1,178.1 EDUs 
 Palomar College project 17.4 gpm 100 EDUs 
 Plant B Interceptor 160 gpm 921.6 EDUs 
  
 Totals 382.4 gpm 2,199.7 EDUs 
 
The total number of EDUs results in a total population of 5,499.3.  Using the peaking 
factor chart, and interpolating between 5,000 and 10,000 people, the peaking factor is 
3.08.  Then the total peak flow is 1,177.8 gpm.  Multiplying by 1.3 calculates the 
required pumping capacity of 1,531 gpm. 
 
As a minimum, the proposed Campus Park sewer lift station could be designed for a 
firm pumping capacity of 918 gpm to accommodate only the Campus Park project.  The 
proposed scenario is that the lift station be designed for a maximum firm pumping 
capacity of 1,531 gpm in order to accommodate all of the Campus Park project, the 
Palomar College site, and the ultimate Plant B Interceptor flows. 
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Lift Station Design Parameters.  The lift station is proposed to be a submersible 
wet well installation in conformance with the Rainbow Municipal Water District 
design requirements as outlined in the District’s Domestic Water & Sanitary Sewer 
Construction Manual, August 2006, Section 2.03.C. Pump Station Design.  The 
Campus Park project will submit a pre-design report outlining all the components of 
the proposed sewer lift station and addressing pumping capacity and future expansion 
potential. 
 
 

PLANT B COLLECTOR SEWER 
 
The Rainbow Municipal Water District Wastewater Master Plan Update, May 2006, 
identifies the existing 12-inch Plant B Collector sewer as requiring to be upgraded 
based on future flow projections.  The ultimate gravity sewer size recommended is 
15-inch diameter.  This size sewer line will accommodate the Campus Park project 
build out flows; however, the Campus Park project is not proposing to use this gravity 
sewer system to convey its sewage to the existing gravity sewer line in Pala Road.  The 
reason is that the Plant B Sewer Lift Station would need to be upgraded to handle the 
Campus Park sewage flows. 
 
The Campus Park project is proposing to construct a new sewer lift station and pump 
across the Interstate 15 Freeway in the existing 10” and 12” force main which is a more 
direct route to the existing gravity sewer line in Pala Road.  This approach will avoid 
the need to construct a costly upgrade to the Plant B Interceptor.  It will also provide 
the District with an opportunity to participate in the construction of a new lift station 
by providing pumping capacity to handle all the existing and future flows in the Plant 
B Interceptor.  By diverting flows from the Plant B Interceptor to the new Campus 
Park lift station, the District would eliminate the need for upgrading the Plant B 
Interceptor sewer and the Plant B Pump Station. 
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SEWAGE TREATMENT AND DISPOSAL OPTIONS 
 
By agreement between the Rainbow Municipal Water District and the Campus Park 
project, the Campus Park project currently has 850 EDUs of sewage conveyance, 
treatment, and disposal capacity within the Rainbow Municipal Water District.  This 
capacity is included in the conveyance, treatment, and disposal capacity for which the 
District has contracted with the City of Oceanside.  These existing 850 EDUs of 
capacity account for approximately 72 percent of the proposed Campus Park project 
based on the proposed land use plan.  Beyond the 850 EDUs, additional conveyance, 
treatment, and disposal capacity will be needed for 328.1 EDUs within the Campus 
Park project. 
 
 
Alternatives for Sewer Capacity in Rainbow MWD 
 
Generally, there are two ways that sewage treatment and disposal capacity can be 
provided to the Campus Park project.  These two alternatives expect that the Rainbow 
Municipal Water District will provide sewer service to all of the Campus Park project 
since the project is entirely within the District’s service area boundary.  The two 
alternatives are: 
 

1) Sewage flow for 1,178.1 EDUs will be handled by Rainbow Municipal Water 
District’s conveyance, treatment, and disposal system to the west of 
Interstate 15; or 

 
 2) Sewage flow for 850 EDUs will be handled by Rainbow Municipal Water 

District’s conveyance, treatment, and disposal system to the west of 
Interstate 15 and the remaining 328.1 EDUs will be serviced by a locally 
constructed water reclamation plant in which Rainbow Municipal Water 
District will own treatment capacity sufficient for 328.1 EDUs. 
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Under the first alternative noted above, the Rainbow Municipal Water District can 
either obtain additional treatment and disposal capacity in the City of Oceanside’s 
sewer treatment plant and outfall, or the Campus Park project can purchase additional 
sewer connections within the District which have been reserved by property owners in 
the past but have not been paid in full nor connected to the District’s system. 
 
The second alternative noted above is dependent upon another public agency 
constructing a water reclamation plant and Rainbow Municipal Water District 
participating in the plant for 328.1 EDUs capacity.  This alternative is viable because 
the Pardee Homes development which is proposed to the east of the Campus Park 
project will need sewer service and is currently proposing a water reclamation plant on 
its tentative map. 
 
 
Wastewater Treatment Capacity.  The Pardee Homes project is planning to 
construct a water reclamation facility to treat all of the sewage generated on the 
Pardee Homes development site.  The facility will produce effluent quality suitable for 
irrigation, and the intent is to recycle all the treated water by means of onsite 
irrigation.  Effluent disposal redundancy for the treatment plant is planned to be 
provided by percolation ponds. 
 
For the Campus Park project to participate in this treatment facility, the wastewater 
treatment plant will need to be increased in capacity by 328.1 EDUs.  This expansion 
of facilities is proposed to occur within the treatment plant site on the Pardee Homes 
property.  In addition, the Campus Park project will need to provide percolation pond 
area of sufficient capacity to dispose of all the treated effluent generated by their 328.1 
EDUs of treatment capacity.  This percolation pond area is being provided within the 
Campus Park property to the north of Pankey Place along the eastern property 
boundary as shown in Exhibit A at the back of this report. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 
The Campus Park Sewer Lift Station is a proposed sewer system improvement within 
the Campus Park development project.  The lift station and force main are part of the 
infrastructure needed to provide sewer service to this development project.  The 
Campus Park Sewer Lift Station is intended to be a public facility to be owned and 
operated by the Rainbow Municipal Water District.  This report will provide pre-design 
data for the lift station to ensure that the final design of this facility will conform to the 
requirements of the development project and the design criteria of the Rainbow 
Municipal Water District. 
 
 
Project Location and Description 
 
The Campus Park project is located in the County of San Diego, north of Pala Road 
(Highway 76) and south of Stewart Canyon Road.  The project’s western boundary 
follows the Interstate 15 Freeway.  Figure 1-1 presents a vicinity map showing the 
properties of interest and the proposed location of the Campus Park Sewer Lift Station 
within the Campus Park Subdivision property. 
 
The Campus Park project proposes on-site construction of a mixed-use community.  
The development would include a total of 1,076 single- and multi-family homes, 
professional office uses, as well as parks, a Homeowner’s Association (HOA) 
recreational facility, a Town Center (with retail and support services), and designated 
open space and biological open space preserves.  Table 1-1 presents the proposed 
development summary for the Campus Park project. 
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TABLE 1-1 

CAMPUS PARK PROPOSED 
DEVELOPMENT PLAN 

Land Use Quantity 

Residential Development 

Single Family Residential 521 dwelling units 

Multi-Family Residential 555 dwelling units 

Commercial Development 
Town Center Commercial 61,200 square feet 
Professional Office 157,000 square feet 
Parks and Open Space 
Developed Parks 7 parks 
Sports Complex 8.5 acres 

 
 
 
Adjoining Project 
 
Between the Campus Park project and the Interstate 15 Freeway is the Palomar 
Community College site which is currently processing site development permits.  The 
Palomar Community College project plans to develop a community college campus 
including administrative and academic buildings and sports and recreation fields over 
approximately 80 acres.  The project’s ultimate college population is projected to be 
2,833 full time equivalent students and 100 full time equivalent staff. 
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1. The first alternative will address providing sewer pumping capacity for 
the entire Campus Park project, the Palomar Community College project, 
and the ultimate projected flows in the Plant B Interceptor. 

Purpose of Study 
 
An analysis of the sewerage needs for the Campus Park development was completed by 
Dexter Wilson Engineering, Inc. on March 24, 2009 and is titled, “Sewer Service 
Analysis for the Campus Park Project in the County of San Diego.”  The contents of the 
report recommended the construction of an onsite lift station which would serve the 
Campus Park project as well as the Palomar Community College project and the 
existing Plant B Sewer Collector, owned by the Rainbow Municipal Water District.  
The Plant B sewer collector presently discharges to the Plant B lift station southwest of 
the Campus Park and Palomar Community College sites.  Figure 1-2 illustrates the 
location of these existing facilities relative to the projects.   
 
This report serves as a ten percent design report to establish design criteria and 
preliminary design information for the proposed Campus Park Sewer Lift Station.  The 
capacity of the lift station will be based on two alternative flow scenarios: 
 

 
2. The second alternative will address the existing capacity rights limitation 

of the Campus Park and Palomar College projects.  This scenario will 
include only 850 EDUs of capacity from the Campus Park project, 100 
EDUs of capacity from the Palomar Community College project, as well 
as the ultimate projected flows to the Plant B Interceptor. 

 
The scope of this report is limited to the facilities within the pump station site.  This 
report will provide a preliminary site layout and equipment layout.  The report will 
include preliminary hydraulic calculations for sizing the pumping equipment and the 
force main from the pump station.  The basic components of the pump station will be 
discussed to ensure that the design of the station will meet the requirements of the 
Rainbow Municipal Water District. 
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CHAPTER 2 
 
 

DESIGN BASIS 
 
 
This chapter will present the basis upon which the sizing and layout of the proposed 
sewer lift station is designed. 
 
 
Design Criteria 
 
The Campus Park Lift Station design will be based on the Rainbow Municipal Water 
District’s Domestic Water and Sanitary Sewer Construction Manual, August 2006, 
Section 2.03.C, Pump Station Design.  A copy of this section can be found in Appendix 
A of this report for reference. 
 
 

The pumping capacity required for the ultimate flows in the Plant B Interceptor is 
obtained from Chapter 5 of the Wastewater Master Plan Update, May 2006 which 
addresses ultimate flow projections for Rainbow Municipal Water District.  Table 5-2 of 
the Wastewater Master Plan Update indicates a peak wet weather flow pumping 
capacity requirement of 560 gpm for the Plant B Lift Station.  Since all of the Plant B 
Interceptor flows to the Plant B Lift Station, it is appropriate to use the ultimate 

Pump Station Capacity 
 
The Campus Park Sewer Lift Station will be designed to accommodate sewage flows 
generated by the Campus Park and Palomar Community College projects, as well as 
flows in the Plant B Interceptor.  The average and peak sewage generation flows for 
the development projects were determined in the previously referenced March 24, 2009 
Dexter Wilson Engineering, Inc. report.  These calculations are provided in Tables 2-1 
and 2-2 below.  Note that firm pumping capacity is calculated to be 1.3 times the peak 
sewer flow to account for wet weather surcharges. 
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pumping capacity projection for sizing the Campus Park Lift Station.  To convert this 
flow to average flow, we estimated the peaking factor to be 3.5 and checked the 
estimate based on the peaking factor equation per the District Guidelines.  Thus, by 
back-calculating, we determined the average flow equivalent for the Plant B 
Interceptor ultimate peak flow to be 160 gpm average. 
 
The following two tables present the lift station pumping capacities for each of the two 
alternative sewer service scenarios. 
 
 

TABLE 2-1 
ALTERNATIVE 1 

CAMPUS PARK LIFT STATION PUMPING CAPACITY 
Service Area EDUs Average Flow 

Campus Park 1,178.1 
294,525 gpd 
204.5 gpm 

Palomar College 100.0 
25,000 gpd 
17.4 gpm 

Plant B Interceptor 921.6 
230,400 
160 gpm 

TOTAL 2,199.7 381.9 gpm 

Population 5,499.3 

Peak Factor 3.08 

Total Peak Flow 1,176 gpm 

TOTAL FIRM 
PUMPING CAPACITY 

1,529 gpm 
Use 1,530 gpm 
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TABLE 2-2 

ALTERNATIVE 2 
CAMPUS PARK LIFT STATION PUMPING CAPACITY 

Service Area EDUs Average Flow 

Campus Park 850 
212,500 gpd 
147.6 gpm 

Palomar College 100.0 
25,000 gpd 
17.4 gpm 

Plant B Interceptor 921.6 
230,400 
160 gpm 

TOTAL 1,871.6 325.0 gpm 

Population 4,679.0 

Peak Factor 3.27 

Total Peak Flow 1,063 gpm 

TOTAL FIRM 
PUMPING CAPACITY 

1,382 gpm 
Use 1,390 gpm 
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CHAPTER 3 
 
 

PUMP STATION HYDRAULICS 
 
 
The total dynamic head which the pumps for the Campus Park Sewer Lift Station will 
have to develop will be based upon the static head conditions for the lift station as well 
as the friction and minor losses in the force main and the pump header system.  
Preliminary calculations to determine the total dynamic head for the station are 
included in Appendix B.  A more detailed discussion of the calculations follows in the 
balance of this chapter. 
 
 
Lift Station Pumping Capacity 
 
Tables 2-1 and 2-2 summarized the calculations used to determine the lift station 
pumping capacity for each of the two sewer service alternatives.  Briefly, Alternative 1 
incorporates all of the proposed Campus Park development project plus the Palomar 
College site and the ultimate flows from the Plant B Interceptor.  Alternative 2 
considers only the 850 EDUs of sewer capacity which Campus Park currently owns 
plus the 100 EDUs of sewer capacity for the Palomar College site and the ultimate 
flows from the Plant B Interceptor. 
 
The pumping capacities vary by 147 gpm as summarized below: 
  Alternative 1 Pumping Capacity 1,530 gpm 
  Alternative 2 Pumping Capacity 1,390 gpm 
 
 
Operation of Multiple Pumps.  For a lift station of this pumping capacity, multiple 
pumps will be employed to deliver the total pump flow.  For the Campus Park Sewer 
Lift Station, we anticipate a total of two pumps together will provide the lift station 
pumping capacity.  Thus, there will be occasions where a single pump will be operating 
by itself.  The sewer lift station hydraulic calculations in Appendix B provide an 
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estimate of the pumping capacity of a single pump for both alternative lift station 
scenarios.  The summary of pumping capacities is presented below: 
 
 Alternative 1: Two Pumps 1,530 gpm  One Pump 1,070 gpm 
 Alternative 2: Two Pumps 1,390 gpm  One Pump 970 gpm 
 
 
Force Main Sizing and Discharge Conditions 
 
The Campus Park Sewer Lift Station force main will discharge through the existing 
12-inch sewer force main in Pala Road (Highway 76).  Approximately 1,080 feet of new 
force main will be constructed from the Campus Park Lift Station to the existing force 
main.  It is recommended that the new length of force main be 12-inch diameter to 
accommodate the Campus Park, Palomar Community College, and Plant B Interceptor 
service areas. 
 
The existing force main was constructed in 1988 and has never been used because the 
site development project was never constructed.  The force main begins as a 12-inch 
pipe approximately 2,200 feet east of the east side of the Pala Road bridge over the 
Interstate 15 Freeway.  Through the bridge over the freeway the force main is a 10-
inch pipe; the 10-inch pipe extends approximately 200 feet beyond the bridge on the 
west side where it connects to the existing 21-inch gravity sewer line in Pala Road 
(Highway 76).  The discharge elevation for the force main is 295.2 feet with its highest 
point at 300.0 feet.  Figure 1-2 provides the locations of the existing and proposed force 
main sections. 
 
Force main velocities are critical to maintaining movement of sewage solids through 
the force main.  Table 3-1 below presents the expected force main velocities through 
the existing 10-inch pipe as well as the proposed and existing 12-inch piping.  The 
velocities are calculated for single and dual pump operation for each of the two 
alternative pumping station capacities.  Minimum expected force main velocity will be 
2.8 fps under Alternative 2 flows with a single pump running. 
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TABLE 3-1 

FORCE MAIN VELOCITIES 

Lift Station Capacity 10” Force Main 12” Force Main 

Alternative 1 –  
Two Pumps Operating 
1,530 gpm 

6.3 4.3 

Alternative 1 –  
One Pump Operating 
1,070 gpm 

4.4 3.0 

Alternative 2 –  
Two Pumps Operating 
1,390 gpm 

5.7 3.9 

Alternative 2 –  
One Pump Operating 
970 gpm 

4.0 2.8 

 
 
Pumping Head Condition 
 
The Campus Park Sewer Lift Station is proposed to be located within the Campus Park 
development in the southwest corner of the property.  The finish grade elevation at the 
pump station is expected to be approximately 270 feet.  The influent gravity sewer to 
the lift station will have an invert elevation of 245 feet, with a low water level of 
approximately 240 feet.  With the high point of the force main at an elevation of 300.0 
feet, the maximum static head for the pumps is about 60 feet. 
 
Appendix B contains preliminary hydraulic calculations using a new 12-inch force 
main from the lift station to the existing 12-inch and 10-inch force main piping in Pala 
Road and across the Interstate 15 Freeway bridge.  The calculations have been 
prepared for both alternative lift station flow scenarios.  Calculations are prepared 
using a Hazen-Williams ‘C’ value of 120 for the maximum head condition and 150 for 
the minimum head condition. 
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The preliminary rating point for the sewage pumps is based on having three pumps in 
the station; two pumps are duty and the third is standby.  The preliminary rating 
points are presented below. 
 
Alternative 1 
 Pump rating point: 765 gpm at 95 feet TDH;  Motor horsepower: 40 hp 
 
Alternative 2 
 Pump rating point: 700 gpm at 89 feet TDH;  Motor horsepower: 30 hp 
 
 

Since the alternative sewer disposal system is not clearly defined at this time as to 
location, the second force main hydraulic calculations cannot be completed.  It is 
anticipated that the pumping head conditions for the second force main will be lower 
than pumping to the west; therefore, the second force main will have a pinch valve 
adjusted so that the discharge head of the force main system will match that of the 

Dual Force Main System 
 
The Campus Park Sewer Lift Station is proposed to have two sewage force mains.  One 
force main, as discussed previously, will deliver sewage to the west side of Interstate 15 
in Pala Road via the existing 10” and 12” force main constructed in Pala Road.  The 
second force main is intended to deliver sewage to a future sewage treatment plant in 
the vicinity of the Campus Park project.  This treatment plant is envisioned to provide 
sewer service to the Pardee Homes’ Meadowood project to the east of Campus Park, or 
it could be constructed by the Campus Park project to provide sewer capacity beyond 
the 850 EDUs currently owned by Campus Park. 
 
The proposed Campus Park Sewer Lift Station includes a flow meter after the valve 
vault which would totalize the flow pumped to the west.  When the daily flow volume 
equivalent to 850 EDUs of Campus Park was attained, the flow meter would signal the 
motor operated valves on the two force mains to switch so that any additional sewage 
pumped that day would not go to the west but be delivered to the alternative sewer 
disposal system. 
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force main to the west.  In this way, the same pumping equipment will be used for 
pumping sewage in either force main. 
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CHAPTER 4 
 
 

PUMP STATION CONFIGURATION AND FEATURES 
 
 
This chapter will provide a discussion of the equipment and features proposed for the 
Campus Park Sewage Lift Station.  Included within this chapter is a preliminary site 
layout showing the proposed configuration of the pump station’s components and a 
mechanical section of the pumps and piping. 
 
 
Submersible Pump Station 
 
This project proposes to build a triplex submersible lift station to accommodate the 
Campus Park, Palomar Community College, and Plant B Interceptor service areas.  
Three submersible pumping units will be installed, with any two pumps together 
capable of handling the design pumping capacity of the lift station.  The lift station 
shall consist of a pre-cast concrete rectangular wet well sized to accommodate all three 
pumping units.  The submersible pumps shall discharge through a below grade valve 
vault and discharge header system connected to the new section of 12-inch force main. 
 
 
Pump Selection 
 
The preliminary hydraulic calculations presented in Appendix B provide a pump curve 
for a candidate pump selection.  We propose to use a Yeomans (Chicago Pump), 
Fairbanks Morse, or equivalent, 2-vane impeller, 3-inch solids handling, centrifugal 
pump with a submersible, explosion-proof, 1,750 rpm motor.  Preliminary calculations 
result in a required pump motor horsepower of 40 hp for the Alternative 1 lift station 
and 30 horsepower for the Alternative 2 lift station. 
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Campus Park Lift Station Site 
 
The Campus Park Sewage Lift Station site is located within the Campus Park 
development project near the intersection of Pankey Road and Pala Road (Highway 
76).  Figure 4-1 presents a site plan for the proposed sewage lift station.   
 
Access to the lift station site will be from Pankey Road.  The current site plan, shown 
in Figure 4-1, allows for a 20-foot wide access driveway into the fenced pump station 
site.  In addition, a second access point is provided from the off-street parking lot to the 
west of the lift station site.  Finish grade of the pump station site will be approximately 
270 feet elevation. 
 
There are three structures proposed for the lift station: 1) the lift station wet well for 
influent sewage and the three submersible pumping units; 2) emergency storage to 
accommodate 6 hours of average daily sewage flow; and 3) the valve and flow meter 
vaults.  The emergency power generator, the chemical feed/odor control system, and 
the motor control center are not planned to be enclosed in a building; however, the 
generator will be provided with a weather-proof, sound attenuated enclosure.   
 
 
Wet Well.  The pump station wet well is proposed to be a 10-foot by 14-foot pre-cast 
concrete structure.  It is anticipated to be 33 feet deep with the top of the wet well set 
at finish grade.  An aluminum double-leaf hatch in the wet well top slab will provide 
access into the wet well; however no ladder or stairs will be built in the wet well.  The 
interior of the wet well shall be polyurethane lined.  Figure 4-2 shows the general 
layout of the wet well.   
 
 
Emergency Storage.  Emergency storage will be provided on-site to accommodate 6 
hours of average daily flow.  For the Campus Park, Palomar Community College, and 
Plant B Interceptor service areas under Alternative 1 flows, approximately 137,484 
gallons (18,380 ft3) of storage is required.  It is proposed to supply this storage in an 
arrangement of 8-foot x 14-foot (LxW) pre-cast concrete vaults below grade.  To achieve 
the required storage volume, the vaults would have a liquid holding depth of 18.3 feet.   
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The emergency storage vaults are proposed to be buried three feet so that only the 
access shafts would be at grade.  The access shafts for the vaults would be equipped 
with traffic rated hatches.  The emergency storage volume will be directly connected to 
the wet well.  Emergency storage will fill and empty by gravity depending on the liquid 
level of the wet well. 
 
 
Valve Vault.  The valve vault is proposed to be an 8-foot x 10-foot x 6-foot (LxWxH) 
pre-cast concrete structure.  An aluminum double-leaf hatch in the top slab will allow 
access to the vault; this hatch would be located a few inches above finish grade.  The 
valve vault will contain the pump discharge check valves and plug valves, one set for 
each pump. 
 
 
Meter Vault.  Outside the Valve Vault, the discharge pipe will enter the Meter Vault 
which will include a magnetic flow meter followed by motor operated plug valves to 
control which force main is receiving the pumped flow.  Only one force main is expected 
to be active at any time.  As shown in Figure 4-1, an above grade emergency bypass 
connection is proposed to be included at the station downstream of the Meter Vault.  
This will provide flexibility in the event that the pumps or force main need to be 
bypassed. 
 
 

The LPG engine/generator will be coupled with an LPG tank on the lift station site to 
provide for operating the engine/generator at full load for 12 hours.  An automatic 
transfer switch will allow automatic starting of the engine/generator set upon loss of 

Standby Engine/Generator 
 
A liquefied petroleum gas (LPG) engine driven emergency power generator is proposed 
in the design of the Campus Park Sewage Lift Station to provide a backup power 
source.  The engine/generator will be sized to run two pumps in addition to all 
auxiliary electrical and mechanical systems.  The preliminary size of the 
engine/generator unit is 80 kW.   
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commercial power.   Upon restoration of commercial power, the generator set will 
automatically be disconnected and the pump station will revert back to commercial 
power supply.  The automatic transfer switch will be a part of the Motor Control 
Center. 
 
 
Electrical Systems 
 
Electrical power for the pump station will be provided by means of an onsite 
transformer tied to the backbone SDG&E power system for the Campus Park project.  
The transformer power will be 480 volt, three phase, 4 wire, 60 hertz. 
 
The electrical panel will include the meter and main switchboard, the main control 
panel, the motor control center, the subpanel for single phase power distribution, a 
telemetry equipment cabinet, the automatic transfer switch, and the telephone service 
backboard.  The equipment will be in a NEMA 4X lockable outdoor enclosure with 
panel doors for access to the equipment. 
 
 
Site Lighting.  The lift station compound will be designed with adequate lighting. 
Exterior lights will be pole mounted and located on the site to provide sufficient 
visibility of all equipment and facilities.  Unless the District would like some type of 
security lighting, it is intended that the exterior lights would be controlled by a switch 
near the gate to the lift station. 
 
 
Pump Control.  Pumps will be controlled using a PLC with wet well level inputs from 
a submersible transducer.  The PLC will control pump lead/lag starts, alternation, and 
will also generate alarm signals.  Backup float switches will be included for high-high 
level and low-low level in the wet well to provide backup control of the pumps in the 
event of the PLC level system failure. 
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Telemetry 
 
Telemetry to be provided at the lift station will be a radio system compatible with the 
current system being used by the Rainbow Municipal Water District.  Lift station 
status and alarm conditions will be telemetered back to the District’s Operations 
Center and will be compatible with the District’s Supervisory Control And Data 
Acquisition (SCADA) System.  A detailed list of status and alarm contacts will be 
provided to the District for review during the design of the instrumentation system for 
the lift station. 
 
 
Piping and Valving 
 
Pipe and fittings within the lift station wet well and through the valve vault shall be 
ductile iron minimum Class 250.  Ductile iron pipe and fitting shall be liquid epoxy 
coated and lined.  Buried force main piping shall be minimum Class 150, C-900 PVC. 
Shut-off valves on any piping including the force main shall be the eccentric plug type. 
Both pumps shall have a discharge valve, and a discharge swing-type check valve with 
external-spring loaded arm.  
 
A magnetic flow meter is proposed to be provided on the common discharge piping 
within the lift station valve vault. 
 
Pressure gauges will be provided on the discharge piping of each pump.  The pressure 
gauges will be located in the valve vault.  Additionally, each pump shall have an hour 
meter. 
 
Downstream of the valve vault an emergency connection to the force main will be 
provided for by-pass pumping.  The blind flanged, vertical tee emergency connection 
shall be located 30” above grade and could be utilized in two ways.  First, if the force 
main is out of service, the sewage pumps in the station could pump through a 
temporary force main piping.  Second, if the sewage pumps are out of service, 
temporary pumps could be connected to the force main to continue pumping sewage 
while the permanent pumps are being repaired. 
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Odor Control System 
 
To control odors at the lift station and at the discharge end of the force main, we are 
recommending that a chemical addition system be included in the design of the pump 
station. It is proposed that Bioxide or other such chemical be added to the wet well to 
control odors.  The required chemical dosage rate will vary based on the amount of 
influent flow to the station, but our initial sizing indicates that a 1,000 gallon chemical 
storage tank will be adequate.  A chemical storage tank of this size would have to be 
refilled approximately every two to three months during ultimate projected flows to the 
station.  The proposed location of the chemical storage tank is shown on Figure 4-1. 
 
 

Once the surge analysis is completed, we will review with the District the results of the 
analysis and the proposed mitigation measures that we recommend to include in the 
design of the lift station. 

Surge Control 
 
A detailed surge control analysis will be performed on this lift station force main 
system during the final design of the facility.  The recommendations of the analysis 
will be incorporated into the project design.  The recommendations may include such 
components as a surge relief tank (pressure vessel), check valve closure speed controls, 
or a surge relief valve which would discharge into the wet well. 
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